The mutagenicity of dibenz [a,h]anthracene activated by phenobarbital-inducible mouse-liver mono-oxygenase is potentiated by the presence of hydrophilic residues at the K-region of the molecule.
Dibenz[a,h]anthracene and synthetic K-region derivatives of the parent hydrocarbon and of benz[a]anthracene were tested for mutagenicity by the reversion of histidine-dependent Salmonella typhimurium TA98, TA100 and TA1537. The K-region metabolite 5,6-dihydroxy-5,6-dihydrodibenz[a,h]anthracene, inactive as such, was efficiently activated to mutagens for TA98 and TA100 by mouse-liver 9000 X g supernatant or microsomal fraction. Microsomes from phenobarbital- or Aroclor-1254-treated mice were efficient for this activation, while those from untreated or beta-naphthoflavone-treated mice were much less active. A study on the influence of various structural features on this efficient activation by phenobarbital-inducible mono-oxygenase of mouse-liver microsomes showed that, if the K-region were saturated, no metabolism to mutagens occurred, while substitution of the K-region by carbonyl and hydroxyl substituents led to increased mutagenic efficacy with increasing hydrophilicity (dihydro less than carbonyl less than hydroxyl). The K-region epoxide was the only derivative that did not require metabolic activation and it had a markedly different mutagenic specificity in that it was also mutagenic for TA1537.